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(54) INK COMPOSITION CONTAINING COPPER COMPLEX COLORANT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink 
composition for ink jet recording which effectively 
prevents deposits from occurring and has physical 
properties satisfying, to a high level, requirements of 
such an ink composition by specifying the free copper 
ion concentration of an ink composition for ink jet 
recording containing a copper complex colorant. 
SOLUTION: A copper complex colorant and a 
sequestering agent are compounded into a solvent 
comprising water and an organic solvent so that the free 
copper ion concentration is 10 ppm or lower. A copper 
phthalocyanine dye or a copper phthalocyanine pigment 
of the formula (wherein X is CI, Br, or H; and n is 14-16) 
is preferable. This ink composition for ink jet recording 
may further contain a rust preventive, an antimildew 
agent, a penetrating solvent and/or a surfactant, a 
wetting agent, a saccharide, etc. Preferably, the content 
of the copper complex colorant in the ink composition is 
0.1-20 wt.% in the case of a copper complex dye and is 
1-10 wt.% in the case of a copper phthalocyanine pigment. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The ink constituent whose isolation copperHon concentration in an ink constituent it is 
the ink constituent for ink-jet record which comes to contain a copper complex coloring agent, 
and is 10 ppm or less. 

[Claim 2] The ink constituent according to claim 1 whose aforementioned copper complex 
coloring agent is a copper complex color. 

[Claim 3] The ink constituent according to claim 1 or 2 which comes to contain a benzotriazol 
system compound as a rusr-proofer. 

[Claim 4] An ink constituent given in any 1 term of the claims 1-3 which come to contain a 
thiazole system compound as an antifungal agent. 

[Claim 5] An ink constituent given in any 1 term of claims 1-4 whose aforementioned copper 
complex color is a copper-phthalocyanine color. 

[Claim 6] The ink constituent according to claim 1 whose aforementioned copper complex 
coloring agent is a copper-phthalocyanine pigment. 

[Claim 7] An ink constituent given in any 1 term of the claims 1-6 which come to make isolation 
copper-ion concentration in an ink constituent into 10 ppm or less by the bird clapper including a 
sequestering agent. 

[Claim 8] The ink constituent according to claim 7 whose aforementioned sequestering agent is 
ethylene-diamine-tetraacetic acid (EDTA) or the metal salt of EDTA. 

[Claim 9] An ink constituent given in any 1 term of the claims 6-8 which the aforementioned 
copper-phthalocyanine coloring agent is a copper-phthalocyanine pigment, and come to contain 
Above EDTA 20% of the weight or more to the aforementioned copper-phthalocyanine pigment. 
[Claim 10] Ink constituent given in any 1 term of claims 6-9 whose copper-phthalocyanine 
pigment is what is expressed with the following formula : [Formula 1] 




(X) n 



(X expresses a chlorine atom, a bromine atom, or a hydrogen atom among a formula, and n 
expresses the integer of 14-16) 

[Claim 11] An ink constituent given in any 1 term of claims 6-10 whose copper-phthalocyanine 



pigments are the C.I. pigment greens 7 and 36 or the C.I. pigment blue 15:x (here, x expresses 
the integer of 1-6). 

[Claim 12] An ink constituent given in any 1 term of the claims 1-11 which come to contain a 
permeability solvent and/or a surfactant 

[Claim 13] It is the ink constituent of ****** to the claim 12 whose permeability solvent is alkyi 
ether of polyhydric alcohol. 

[Claim 14] The ink constituent according to claim 13 which is what is chosen from the group 
which the alkyI ether of polyhydric alcohol becomes from ethylene glycol monoethyl ether, an 
ethylene glycol monobutyl ether, the diethylene-glycol monomethyl ether, a diethylene glycol 
monoethyl ether, the diethylene-glycol monobutyl ether, the triethylene-glycol monomethyl 
ether, the triethylene-glycol monoethyl ether, and the triethylene-glycol monobutyl ether. 
[Claim 15] The ink-jet record method are the ink-jet record method of breathing out the drop of 
an ink constituent and printing by making this drop adhering to a record medium, and using an ink 
constituent given [ as an ink constituent ] in any 1 term of claims 1-14. 

[Claim 16] The record object by which record was performed to claims 11 or 12 by the record 
method. 

[Claim 17] The manufacturing method of the ink constituent which comes to contain, the copper- 
phthalocyanine pigment characterized by manufacturing an ink constituent using this copper- 
phthalocyanine pigment after contacting a copper-phthalocyanine pigment in the metal salt of 
EDTA or EDTA. 

[Claim 18] The ink constituent manufactured by the method according to claim 17. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

Background of the Invention] The field this invention of invention relates to the ink constituent 
for ink-jet record which comes to contain copper complex coloring agents, such as a copper 
complex color or a copper-phthalocyanine pigment. 

[0002] The background technical ink-jet record method is the printing method which the globule 
of an ink constituent is made to fly and prints by making it adhere to record media, such as 
paper. This method has the feature [ picture / high-definition / high resolution and ] that it can 
print at high speed, with comparatively cheap equipment. As one of the performances required of 
an ink constituent, the thing about reliability, such as that sludges, such as precipitate, do not 
arise in ink, that blinding recoverability is good, and excelling in preservation stability, is 
mentioned. 

[0003] In the case of the ink constituent which used the color for the coloring agent, there are 
the cause and bird clapper of generating of a sludge and aggravation of blinding recoverability of 
metal ions (calcium, Mg, Si, Fe, etc.) which are contained in ink, and it is necessary to manage 
these metal ions below to constant value. For example, the removal method of calcium ion is 
indicated by JP,5-5073,A. 

[0004] However, as far as this invention persons know, even if it managed the above-mentioned 
metal ion about the ink using the copper complex color, the sludge arose in ink, and the 
phenomenon in which the recoverability of blinding was bad was observed. 
[0005] On the other hand, in the case of the ink constituent using the pigment of non-water 
solubility, the cause and bird clapper of generating of a sludge and aggravation of blinding 
recoverability of own particle size of a pigment are in a coloring agent. Therefore, in the case of 
the ink constituent using the pigment, the particle-size control becomes important. However, 
even if it controls the particle diameter of the component of an ink constituent at the time of 
manufacture of an ink constituent, a sludge etc. may arise by the use. As far as this invention 
persons know, generating of a sludge was observed in the ink constituent containing copper 
complex coloring agents, such as a color which comes to contain a copper-phthalocyanine 
pigment or copper complex structure. Especially, generating of a sludge was observed in the 
combination of a copper-phthalocyanine pigment, and a surfactant and/or a permeability solvent. 

[0006] 

[Summary of the Invention] This time, this invention persons are controlling the concentration of 
the copper ion of isolation in the ink constituent for ink-jet record which comes to contain 
copper complex coloring agents, such as a copper complex color or a copper-phthalocyanine 
pigment, and acquired knowledge that the various properties for which can prevent generating of 
a sludge effectively and the ink constituent for ink-jet record is asked are realizable at a high 
dimension, this invention is based on this knowledge. 

[0007] Therefore, this invention sets offer of the ink constituent for ink-jet record without a 
sludge as the purpose. 

[0008] Moreover, this invention sets offer of the ink constituent for ink-jet record which realizes 



the various properties for which the ink constituent for ink-jet record is asked at a high 
dimension as the purpose. 

[0009] And the ink constituent by this invention is an ink constituent for ink-jet record which 
comes to contain a copper complex coloring agent, and the isolation copper-ion concentration in 
an ink constituent is a thing 10 ppm or less. 
[0010] 

[Detailed Description of the Invention] The ink constituent by this invention comes to contain a 
copper complex coloring agent as a coloring agent. According to the desirable mode of this 
invention, a copper complex color and a copper-phthalocyanine pigment are mentioned as a 
desirable example of a copper complex coloring agent 

[001 1] As the example of a copper complex color **, C. The L direct violet 47, 48, 90, and 91, 
the CI direct blues 86, 87, 90, 98, 194, 195. 196, 199, 226, and 248, C.I. direct Brown 95, 100, 
112, 194. and 211. C. The I. direct blacks 71. 105. 106. 107. 108, and 146. the C.L acid red 161. 
the C.I. acid oranges 87, 88, and 122, the C.L acid red 194. 209, 211, 215, and 216, C.I. acid blue 
151, 154. 167. 168. 170. 171. 184. 187. 199. 229. 234, the C.I. acid greens 56, 57. 60, and 65, C.I. 
acid Brown 231, 232, 294, and 296, and C.I. acid black 58, 60, 62, 64. 107. 108, 112. 115. 118. 119, 
121, 122, 131, 132, 139, 140, 155, 156, the C.I. mordant blue 58, the C.L solvent yellow 61 and 80. 
the C.L solvent oranges 37 and 40, 44, the C.L solvent red 83, 84, and 121, the C.L solvent violet 
21, the C.L solvent blue 55, the C.L solvent blacks 22 and 23, the C.L reactive red 6, 7, 27, 32, 
and 130. C. The L reactive violet 1, 2, 3, 4, and 5, C.L reactive blues 3, 7. 9, 10, 13, 14. 15, 18, 20, 
21. 25, 26, 38, 40. 41, 43. 52, 63. 71. 72, 77, 79, 80, 105, 113. 118. and 120. 121. 122, 131. 140, 
147, 148, C.L reactive Brown 14, 18, and 19, the C.L reactive blacks 1, 8, 9, 13, 31. and 35, the 
C.L reactive greens 5, 12, 14, and 15, etc. are mentioned. 

[0012] Moreover, according to the desirable mode of this invention, a copper-phthalocyanine 
pigment is expressed with the following formula. 
[0013] 
[Formula 2] 




(X) n 



(X expresses a chlorine atom, a bromine atom, or a hydrogen atom among a formula, and n 
expresses the integer of 14-16) 

A copper-phthalocyanine pigment is chosen from the group which consists of C.L pigment 
greens 7 and 36 or C.L pigment blue 15:x (it is here, and x expresses the integer of 1-6 and 
desirable pigments are the C.L pigment blue 15:1, the C.L pigment blue 15:3, and the C.L pigment 
blue 15:6) more preferably. 

[0014] Although the content of the copper complex coloring agent in an ink constituent may be 
determined suitably, about 0.1 - 20 % of the weight is desirable, and is about 1 - 10 % of the 
weight more preferably. Moreover, when a copper complex coloring agent is a copper complex 
color, the content has about 0.1 - 20 desirable % of the weight, and it is about 1 - 10 % of the 
weight more preferably. Furthermore, when a copper complex coloring agent is a copper- 
phthalocyanine pigment, the content has about 1-10 desirable % of the weight, and it is about 2 
- 5 % of the weight more preferably. 



[0015] It comes to make isolation copper-ion concentration into 10 ppm or less, and comes to 
make the ink constituent by this invention into 5 ppm or less more preferably. As a method of 
controlling the copperHon concentration of isolation, raising the degree of refining of a coloring 
agent or blocking the copper ion of isolation by the sequestering agent are mentioned. As a 
desirable example of a sequestering agent, ethylene-diamine-tetraacetic acid (EDTA), a 
nitrilotriacetic acid, a hydronalium oxy-ethyl ECHIRENJIAMINTORI acetic acid. URAMIRUJI 
acetic acids, and those metal salts (for example, sodium salt) are mentioned. 
[0016] Generating of the sludge after ink manufacture can be prevented for the copper-ion 
concentration of isolation by Lycium chinense in the above-mentioned range. Moreover, the 
effect of good preservation stability, regurgitation stability, and blinding prevention can also be 
combined, and can be acquired. 

[0017] The copper-ion concentration of isolation can be measured by the ion chromatography, 
guidance plasma mass analysis (ICP-MS), the capillary-tube electrophoresis method, etc. 
[0018] When a copper complex coloring agent is a copper-phthalocyanine pigment, it is desirable 
that the above-mentioned isolation copper-ion concentration is realized by addition of EDTA or 
its metal salt. Although it may be suitably determined in the range which can suppress generating 
of a sludge, it comes to contain the addition of EDTA 20% of the weight or more to a copper- 
phthalocyanine pigment preferably. However, since addition of EDTA of an excessive amount has 
a possibility of spoiling the stability of an ink constituent, as for the upper limit of addition of 
EDTA, it is desirable to be determined in the range which does not spoil the stability of an ink 
constituent. Although the reason which generating of a sludge can prevent efficiently by addition 
of EDTA is not certain, it is thought that EDTA has blocked the component originating in a 
copper-phthalocyanine pigment. Then, this invention persons acquired knowledge that the very 
few ink constituent of a sludge is obtained, as a result of processing the copper-phthalocyanine 
pigment before being added by the ink constituent by EDTA. Therefore, according to another 
mode of this invention, it is the manufacturing method of the ink constituent which comes to 
contain a copper-phthalocyanine pigment, and after contacting a copper-phthalocyanine pigment 
in EDTA or its metal salt, the method of coming to contain using this copper-phthalocyanine 
pigment and manufacturing an ink constituent is offered. Furthermore, the ink constituent 
obtained by this method is also offered by another mode of this invention. 

[0019] According to the desirable mode of this invention, in the ink constituent which comes to 
contain a copper complex color and the thiazole system compound which is the benzotriazol 
system compound or antifungal agent which is a rusr-proofer, generating of a sludge can be 
effectively prevented by controlling the copper-ion concentration of isolation. According to the 
experiment which this invention persons conducted, generating of a sludge was remarkable in the 
combination of the thiazole system compound which is the benzotriazol system compound or 
antifungal agent which is a rusr-proofer, and a copper complex color. When coming to contain 
the thiazole system compound which is the benzotriazol system compound or antifungal agent 
which is a rusr-proofer by control of the copper-ion concentration of isolation, even if it is, a 
sludge can be prevented effectively. In addition, the rusr-proofer and the antifungal agent of your 
being added when a copper complex coloring agent is a copper-phthalocyanine pigment are 
undoubted, and the desirable example is as carrying out a postscript. 
[0020] According to the mode with a still more desirable this invention, a sludge can be 
effectively prevented by adding EDTA to the ink constituent which comes to contain a copper- 
phthalocyanine pigment, and a permeability solvent and/or a surfactant. Generating of a sludge 
was remarkable, when coming to contain a copper-phthalocyanine pigment, and a permeability 
solvent and/or a surfactant, as far as this invention persons know. By addition of EDTA, when 
coming to contain a copper-phthalocyanine pigment, and a permeability solvent and/or a 
surfactant, even if it is, a sludge can be prevented effectively. In addition, the permeability 
solvent and the surfactant of your being added when a copper complex coloring agent is a 
copper complex color are undoubted, and the desirable example is as carrying out a postscript. 
[0021] The ink constituent by this invention has a desirable bird clapper including a rusr-proofer 
because of the corrosion prevention of a metal part in contact with it. As a desirable example of 
a rusr-proofer, a benzotriazol, an acid sulfite, a sodium thiosulfate, thioglycolic-acid Amon, a 



t) 
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diisopropyl ammonium nit light, a pentaerythritol tetranitrate, a dicyclohexyl ammonium nit light, 
etc. are mentioned. Also especially in this, a benzotriazol is suitable. 

[0022] The ink constituent by this invention has a desirable bird clapper including an antifungal 
agent. The mold which the bacteria mixed into the ink constituent generate has a possibility of 
becoming the fall of the shelf life of ink, and the cause of blinding. These can be effectively 
prevented by addition of an antifungal agent. As the desirable example of an antifungal agent **, 
bends iso thiazolone, iso thiazolone, 1, 2-bends iso thiazoline~3-ON, 5-chloro - 2~methyl-4-iso 
thiazoline-3-ON, 2-(thio cyano methylthio) benzothiazole, A thiazole and iso thiazole system 
compounds, such as 2~mercaptobenzothiazole, 3-allyloxy -1, the 2-bends iso thiazole -1, and 1- 
oxide, 2, 2-dimethyl-6-acetoxy-dioxane-1, 3 dihydrosodium acetate, Para-hydroxybenzoic-acid 
butyl ester, a sorbic acid potassium salt, a 2-pyridine thiol-1 -oxide sodium anionic surfactant, a 
sodium benzoate, a sodium propionate, a sodium dehydroacetate, etc. are mentioned. Also 
especially in this, a thiazole and an iso thiazole system compound are suitable. Moreover, the pro 
cheating-on-the-fare series (the pro cheating on the fare BD. N, BD20, GX, L, and LV, XL-2. 
TN) which is the thiazole system compound currently sold by Zeneka Co. can also be used 
preferably. 

[0023] The ink constituent by this invention has a desirable bird clapper including a permeability 
solvent. The alkyi ether of polyhydric alcohol is mentioned as an example of a permeability 
solvent. Furthermore as an example of the alkyI ether of polyhydric alcohol, ethylene glycol 
monoethyl ether, an ethylene glycol monobutyl ether, the diethylene-glycol monomethyl ether, a 
diethylene glycol monoethyl ether, the diethylene-glycol monobutyl ether, the triethylene-glycol 
monomethyl ether, the triethylene-glycol monoethyl ether, the triethylene-glycol monobutyl 
ether, etc. are mentioned. These are independent or may be added two or more kinds. 
[0024] Moreover, the ink constituent by this invention has a desirable bird clapper including a 
surfactant. As an example of a surfactant, the compound expressed with the following formula (I) 
is mentioned. 



(0 <=m+n<=50, and R1, R2, R3 and R4 express independently an alkyI group (preferably C1-6 
alkyI group) among a formula) 

It is also possible to use commercial elegance as a compound expressed with the above- 
mentioned formula (1), and ORUFINY, ORUFIN E1010, SAFI Norian 82, SAFI Norian 440, SAFI 
Norian 465, SAFI Norian 485 (all manufacture : Air Products and Chemicals.Inc), etc. are 
mentioned to the concrete target. These are independent or may be added two or more kinds. 
[0026] As other examples of a surfactant, anionic surfactants (for example, ammonium salt of 
dodecyl BENZERU sulfonic-acid sodium, lauryl acid sodium, and polyoxyethylene-alkyl-ether 
sulfate etc.) and nonionic surfactants (for example, polyoxyethylene alky! ether, polyoxyethylene 
alkyI ester, polyoxyethylene sorbitan fatty acid ester, polyoxyethylene alkyI phenyl ether, 
polyoxyethylene alkylamine, polyoxyethylene alkylamide, etc.) are mentioned. 
[0027] As for a copper-phthalocyanine pigment, according to the desirable mode of this 
invention, it is desirable to be added by ink as pigment dispersion liquid which were distributed in 
the water medium with the dispersant or the surfactant, and were obtained. The dispersant 
commonly used as a desirable dispersant although pigment dispersion liquid are prepared, for 



[0025] 
[Formula 3] 




CI) 



example, a macromolecule dispersant, can be used. In addition, probably, what the dispersant and 
surfactant which are contained in these pigment dispersion liquid will function also as the 
dispersant and surfactant of an ink constituent will be clear to this contractor. Naturally-ocurring 
polymers are mentioned as a desirable example of a macromolecule dispersant, and cellulosics, 
such as alginic-acid derivatives, such as glucosides, such as natural rubber, such as protein, 
such as glue, gelatin, casein, and albumin, gum arabic, and a tragacanth gum, and a saponin, an 
alginic acid and propylene glycol alginate, an alginic-acid triethanolamine, and an ammonium 
alginate, a methyl cellulose, a carboxymethyl cellulose, a hydroxyethyl cellulose, and an ethyl 
hydroxy cellulose, etc. are mentioned as the example. Furthermore, it is a desirable example of a 
macromolecule dispersant A synthetic macromolecule is mentioned. Polyvinyl alcohol and 
polyvinyl pyrrolidones A polyacrylic-acid and acrylic-acid-acrylic nitril copolymer, an acrylic-acid 
potassium-acrylic nitril copolymer. Acrylic resins, such as a vinyl acetate-acrylic-ester 
copolymer and an acrylic-acid-acrylic-ester copolymer, A styrene-acrylic-acid copolymer, a 
styrene-methacrylic-acid copolymer, A styrene-methacrylic-acid-acrylic-ester copolymer, a 
styrehe-alpha-methyl-styrene-acrylic-acid copolymer, Styrene-acrylic resin, such as a styrene- 
alpha-methyl-styrene-acrylic-acid^acrylic-ester copolymer, A styrene-maleic-acid copolymer, a 
styrene maleic anhydride copolymer, A vinyl naphthalene-acrylic-acid copolymer, a vinyl 
naphthalene-maleic-acid copolymer, And vinyl acetate system copolymers and those salts, such 
as a vinyl acetate-ethylene copolymer, a vinyl acetate-fatty-acid vinyl ethylene copolymer, a 
vinyl acetate-maleate copolymer, a vinyl acetate— crotonic-acid copolymer, and a vinyl acetate- 
acrylic-acid copolymer, are mentioned. In these, the copolymer of a monomer with especially a 
hydrophobic radical and a monomer with a hydrophilic radical and the polymer which consists of 
a monomer which had the hydrophobic radical and the hydrophilic radical in the molecular 
structure are desirable. 

[0028] According to the mode of a good better this invention with desirable the solvent of the 
ink constituent by this invention consisting of water and a water— soluble organic solvent, the ink 
constituent by this invention has a water-soluble organic solvent to water and a desirable bird 
clapper, and its bird clapper is desirable including the wetting agent which consists of a high- 
boiling point organic solvent further. As a desirable example of a high-boiling point organic- 
solvent agent, polyhydric-alcohol [, such as ethylene glycol, a diethylene glycol, a triethylene 
glycol, a polyethylene glycol, a polypropylene glycol a propylene glycol, a butylene glycol, 1 and 2, 
6-hexane triol, a thioglycol, a hexylene glycol, a glycerol, trimethylolethane, and a trimethylol 
propane ], urea, 2-pyrrolidone, N-methyl-2-pyrrolidone, 1, and 3-dimethyl-2-imidazolidinone etc. 
is raised. 2 - 30% of the weight of the ink of the addition of these wetting agents is desirable, and 
it is 5 - 20% of the weight of a range more preferably. 

[0029] The ink constituent by this invention can contain sugar. As desirable sugar, a 
monosaccharide, a disaccharide, oligosaccharide (a trisaccharide and a tetrasaccharide are 
included), and polysaccharide are raised, and a glucose, a mannose, a fructose, a ribose, a xylose, 
arabinose, a galactose, an aldonic acid, a glucitol, a sorbitol, a maltose, a cellobiose, a lactose, a 
sucrose, a trehalose, a maltotriose, etc. are raised preferably. Here, polysaccharide means the 
sugar of a wide sense and suppose that it uses for the meaning containing the matter which 
exists in natures, such as an alginic acid, alpha-cyclodextrin, and a cellulose, widely. Moreover, 
as a derivative of these saccharides, they are the reducing sugar (for example, sugar-alcohol 
(general formula HOCH2(CHOH) nCH2 it is expressed with OH (it is here and the integer of n=2- 
5 is expressed)), oxidization sugar, amino acid (for example, an aldonic acid, a uronic acid, etc.), a 
thiosugar, etc. are raised.) of said saccharide. Especially sugar-alcohol is desirable and a maltitol, 
a sorbitol, etc. are raised as an example. About 1-10% of the weight of the ink of the content of 
these saccharides is desirable. 

[0030] In addition, pH regulator, a rusr-proofer, antiseptics, an antifungal agent, a phosphorus 
system antioxidant, etc. can be added if needed. 

[0031] An ink constituent can manufacture the aforementioned component by dissolving, or 
distributing and mixing by the suitable method. When a coloring agent is a copper-phthalocyanine 
pigment, water is preferably mixed with a pigment and a macromolecule dispersant first by 
suitable dispersers (for example, a ball mill, a sand mill, attritor, a roll mill, an agitator mill, a 



Henschel mixer, a colloid mill, an ultrasonic homogenizer, a jet mill, on-GUMIRU, etc.). and 
uniform pigment dispersion liquid are prepared. Subsequently, add water, EDTA, a permeability 
solvent, a surfactant, a water-soluble organic solvent, sugar, pH regulator, antiseptics, an 
antifungal agent, etc., it is made to dissolve enough, and an ink solution is prepared. It filters in 
order to remove the big and rough particle and foreign matter leading to blinding, after fully 
agitating, and the target ink constituent is obtained. 
[0032] 

[Example] Although the following examples explain this invention to a detail further, this invention 
is not limited to these examples. 

[0033] The ink constituent was prepared combining the composition below manufacture of A1 - 
A13 ink constituent (I), and color A-E A examples, and the copper ion was added to some ink 
constituents. In addition, all the numeric values of composition are weight %s. Moreover, the 
copper-ion concentration of isolation in ink was measured by the ion chromatography method. 
The fixed quantity of the measurement by ion chromatography was carried out with the 
colorimetric method using Dionix 2000i (product made from die ONIKUSU). 
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[0035] Color 1: Pro jet fast cyanogen 2 (Zeneka Co. make) 

2: C. — I. reactive black 313:C.I. direct blue 1994:C. — the I. direct blue 865:C.I. direct blue 87 
[0036] Performance-evaluation test evaluation A1 of ink: Ink preservation stability each ink was 
sealed into the glass sample bottle, and it was left for seven days at -30 degrees C and 70 
degrees C. Each ink was dropped on 1 0-micrometer filter after neglect, and the existence of a 
deposit was checked. Moreover, viscosity and pH were measured as physical properties of ink, 
and change of a color tone was observed. The result was evaluated based on the following 
criteria. 

Evaluation A: There is no sludge and it has no change also to the physical properties and color 
tone of ink in any environment. 

Evaluation B: In the environment of either or both, there is change of the grade which is not in 
the physical properties and color tone of ink a problem practically. 

Evaluation 0: In the environment of either or both, there is change which a problem produces 
practically to the physical properties and color tone of ink. 

[0037] Evaluation A2: The continuation regurgitation of 24 hours was performed for regurgitation 
stability each ink using ink jet printer M J-930C (the SEIKO EPSON incorporated company make), 
respectively to the bottom of environment (a room temperature, 5 degrees C, and 40 degrees C), 
and the discharge condition of an ink constituent was observed. The result was evaluated based 
on the following criteria. 

Evaluation A: The regurgitation stabilized from beginning to end in any environment was 
performed. 

Evaluation B: An omission and deflection might arise according to environment. 
[0038] Evaluation A3: It left for one month that printed with the same ink jet printer as 
evaluation A2, and ink was breathing out nozzle blinding recovery examination each ink from the 
nozzle by 40-degree C environment in the state where it does not act as a cap after a check 
with a nozzle at a recording head. Cleaning operation was performed after neglect until it 



switched on the power supply of a printer and the regurgitation of all nozzles became possible. 

The number of times of cleaning was evaluated based on the following criteria. 

A:1 evaluation. 

B:two - four evaluations. 

C:five - eight evaluations. 

It does not return in operation of D:8 evaluations. 

The above result was as being shown in the following table. 

[0039] 

Color CopperHon concentration Evaluation A1 Evaluation A2 Evaluation A3 Example A1 1 0.92 A 
A A examples A2 2 1.02 A A A examples A3 3 1.04 A A B examples A4 3 5.23 A A B example A5 
4 7.53 A A B example A6 58.21 bus available B example A738.62 bus available B example 
A8310.00 Example of BAB A9310.42bus available C example A10 3 11.23 bus available C example 
All 422.24 C A Example A12 of D 2 30.32 C A Example A13 of D 5 35.36 CB D [0040] Example 
Aof ink constituent! 4-26 of the same composition as Examples A1-A13 were obtained except 
having added pro cheating^on-the-fare XL~2 which are the antifungal agent which contains a 
thiazole system compound in the ink constituent of example A14-A26 example A1-A13, 
respectively 0.3% of the weight About these ink constituent, the above-mentioned evaluation A1 
- evaluation A3 were examined. The result was as being shown in the following tables. 
[0041] In addition, since the additions of pro cheating-on-the-fare XL-2 were few, the copper- 
ion concentration in these ink constituent was almost the same as that of it of Examples A1- 



A13. 
[0042] 
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[0043] Example Aof ink constituent27-39 of the same composition as Examples A14-A26 were 
obtained except having added the disodium ethylenediaminetetraacetate to the ink constituent of 
example A27-A39 example A14-A26 0.02% of the weight as a sequestering agent further. About 
these ink constituent, like example A1-13. the copper-ion concentration of isolation was 
measured and the above-mentioned evaluation A1 - evaluation A3 were examined The result 
was as being shown in the following tables. 
[0044] 

Copper-ion concentration Evaluation B1 Evaluation B-2 Evaluation B3 Example A27 0.55 AAA 
examples A28 0.60 AAA examples A29 0.57 AAA examples A30 5.00 A A B examples A31 5.50 
A A B examples A32 8.00 A Example of A B A33 8.40A The example A34 of AB 9.20 AAB 
Example A35 10.30bus available Example A37 of C example A3610.90 BAC 15.70 C A Example 
A38 of C 25.30 Example A39 of CAD 30.50 C B D [0045] The ink constituent of composition of 
the manufacture following of an example B ink constituent was prepared. 
[0046] Moreover, the copper-ion concentration of isolation in the obtained ink constituent 
settled the pigment by the acid treatment by the sulfuric acid, and carried out the fixed quantity 



of the supernatant by the same method as the above-mentioned example A. 
[0047] 

Example B1 C.I. pigment blue 15:3 2.5 % of the weight Ethylene-diamine-tetraacetic acid 
Disodium dihydrate (it is hereafter described as EDTA, Na2, and 2H20) 0.05 % of the weight 
Styrene acrylic-acid copolymer (dispersant) 5 % of the weight (solid content) 
Glycerol 20 % of the weight Maltitol 7 % of the weight 2-pyrrolidone 2 % of the weight 
Triethanolamine 0.9 % of the weight Pure water The copper-ion concentration of isolation in the 
ink constituent of ****** was 3.6 ppm. 

[0048] The same ink constituent as Example B1 was obtained except having made example 
2EDTA and Na2.2H20 into 0.1 % of the weight. The copper-ion concentration of isolation in this 
ink constituent was 2.8 ppm. 

[0049] The same ink constituent as Example B1 was obtained except having made example 
B3EDTA and Na2.2H20 into 0.2 % of the weight. The copper-ion concentration of isolation in this 
ink constituent was 2.1 ppm. 

[0050] The same ink constituent as Example B1 was obtained except having added the 
triethylene-glycol monobutyl ether for example B4 ORUFIN E1010 5% of the weight 1% of the 
weight The copper-ion concentration of isolation in this ink constituent was 3.9 ppm. 
[0051] The same ink constituent as Example B1 was obtained except having made EDTA and 
Na2.2H20 into 0.07 % of the weight for example B5 pigment concentration to 3.5% of the weight. 
The copper-ion concentration of isolation in this ink constituent was 4.8 ppm. 
[0052] It is the C.I. pigment green 7 about an example 86 pigment. The same ink constituent as 
Example B1 was obtained except having made EDTA and Na2.2H20 into 0.07 % of the weight to 
3.5% of the weight The copper-ion concentration of isolation in this ink constituent was 4.5 ppm. 

[0053] It is the C.I. pigment green 36 about example B7 pigment The same ink constituent as 
Example B1 was obtained except having made EDTA and Na2.2H20 into 0.07 % of the weight to 
3.5% of the weight The copper-ion concentration of isolation in this ink constituent was 4.0 ppm. 

[0054] Example B8 (example of comparison) 

The same ink as Example B1 was obtained except having not added EDTA and Na2.2H20. The 
copper-ion concentration of isolation in this ink constituent was 18.4 ppm. 
[0055] Example B9 (example of comparison) 

The same ink as example B6 was obtained except having not added EDTA and Na2.2H20. The 
copper-ion concentration of isolation in this ink constituent was 20,9 ppm. 
[0056] Performance-evaluation test evaluation B1 of ink: The ink pack for Inkjet printer 
MJ8000C (the SEIKO EPSON incorporated company make) was filled up with the preservation 
stability-test 1 above-mentioned ink constituent and it put into 60-degree C ******, and was 
left for one week. Ink was taken out from the ink pack after neglect, and ink 500cc was filtered 
with the 8-micrometer membrane filter. The following criteria estimated the filterability. 
Evaluation A: Evaluation B whose decrement of the filtration velocity at the time of the end to 
the filtration velocity in early stages of filtration is less than 50%: A filter carries out blinding in 
the middle of evaluation C: whose decrement of the filtration velocity at the time of the end to 
the filtration velocity in early stages of filtration is 50% or more, and 500 cc ink cannot be 
filtered. [0057] Evaluation B-2: The preservation stability-test 2 above-mentioned ink 
constituent was put into the sample bottle, and it was left for one week in 70-degree C ******. 
The following criteria estimated the difference of the viscosity of the ink before and behind 
neglect 

Evaluation A: Viscosity change is less than 0.1 mPa-s. 

Evaluation B: Viscosity change is 0.1 or more mPa-s 0.2 or less mPa— s. 

Evaluation C: Viscosity change is an excess of 0.2 mPa-s. 

The above evaluation result was as being shown in the next table. 

[0058] 
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[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

EXAMPLE 

[Example] Although the following examples explain this invention to a detail further, this invention 
is not limited to these examples. 

[0033] The ink constituent was prepared combining the composition below manufacture of A1 - 
A13 ink constituent (I), and color A-E A examples, and the copper ion was added to some ink 
constituents. In addition, all the numeric values of composition are weight %s. Moreover, the 
copper-ion concentration of isolation in ink was measured by the ion chromatography method. 
The fixed quantity of the measurement by ion chromatography was carried out with the 
colorimetric method using Dionix 2000i (product made from die ONIKUSU). 



[0034] 
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[0035] Color 1: Pro jet fast cyanogen 2 (Zeneka Co. make) 

2: C. — 1. reactive black 313:C.I. direct blue 1994:C. — the I. direct blue 865:C.I. direct blue 87 
[0036] Performance-evaluation test evaluation A1 of ink: Ink preservation stability each ink was 
sealed into the glass sample bottle, and it was left for seven days at -30 degrees C and 70 
degrees C. Each ink was dropped on 10-micrometer filter after neglect, and the existence of a 
deposit was checked. Moreover, viscosity and pH were measured as physical properties of ink, 
and change of a color tone was observed. The result was evaluated based on the following 
criteria. 

Evaluation A: There is no sludge and it has no change also to the physical properties and color 
tone of ink in any environment. 

Evaluation B: In the environment of either or both, there is change of the grade which is not in 
the physical properties and color tone of ink a problem practically. 

Evaluation C: In the environment of either or both, there is change which a problem produces 
practically to the physical properties and color tone of ink. 

[0037] Evaluation A2: The continuation regurgitation of 24 hours was performed for regurgitation 
stability each ink using ink jet printer MJ-930C (the SEIKO EPSON incorporated company make), 
respectively to the bottom of environment (a room temperature, 5 degrees C, and 40 degrees C), 
and the discharge condition of an ink constituent was observed. The result was evaluated based 
on the following criteria. 

Evaluation A: The regurgitation stabilized from beginning to end in any environment was 



performed. 

Evaluation B: An omission and deflection might arise according to environment. 

[0038] Evaluation A3: It left for one month that printed with the same ink jet printer as 

evaluation A2, and ink was breathing out nozzle blinding recovery examination each ink from the 

nozzle by 40-degree C environment in the state where it does not act as a cap after a check 

with a nozzle at a recording head. Cleaning operation was performed after neglect until it 

switched on the power supply of a printer and the regurgitation of all nozzles became possible. 

The number of times of cleaning was evaluated based on the following criteria. 

A:1 evaluation. 

B:two - four evaluations. 

C:five - eight evaluations. 

It does not return in operation of D:8 evaluations. 

The above result was as being shown in the following table. 

[0039] 

Color Copper-ion concentration Evaluation A1 Evaluation A2 Evaluation A3 Example A1 1 0.92 A 
A A examples A2 2 1.02 A A A examples A3 3 1.04 A A B examples A4 3 5.23 A A B example A5 
4 7.53 A A B example A6 58.21 bus available B example A738.62 bus available B example 
A8310.00 Example of BAB A9310.42bus available C example A10 3 11.23 bus available C example 
All 422.24 C A Example A12 of D 2 30.32 C A Example A13 of D 5 35.36 CB D [0040] Example 
Aof ink constituenti 4-26 of the same composition as Examples A1-A13 were obtained except 
having added pro cheating-on-the-fare XL-2 which are the antifungal agent which contains a 
thiazole system compound in the ink constituent of example A14-A26 example A1-A13, 
respectively 0.3% of the weight About these ink constituent, the above-mentioned evaluation A1 
- evaluation A3 were examined. The result was as being shown in the following tables. 
[0041] In addition, since the additions of pro cheating-on-the-fare XL-2 were few, the copper- 
ion concentration in these ink constituent was almost the same as that of it of Examples A1- 
A13. 
[0042] 
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[0043] Example Aof ink constituent27-39 of the same composition as Examples A14-A26 were 
obtained except having added the disodium ethylenediaminetetraacetate to the ink constituent of 
example A27-A39 example A14-A26 0.02% of the weight as a sequestering agent further. About 
these ink constituent, like example A1-13, the copper-ion concentration of isolation was 
measured and the above-mentioned evaluation A1 - evaluation A3 were examined. The result 
was as being shown in the following tables. 
[0044] 

Copper-ion concentration Evaluation B1 Evaluation B-2 Evaluation B3 Example A27 0.55 AAA 
examples A28 0.60 AAA examples A29 0.57 AAA examples A30 5.00 A A B examples A31 5.50 



A A B examples A32 8.00 A Example of A B A33 8.40A The example A34 of AB 9.20 AAB 
Example A35 10.30bus available Example A37 of C example A3610.90 BAG 15.70 C A Example 
A38 of C 25.30 Example A39 of CAD 30.50 C B D [0045] The ink constituent of composition of 
the manufacture following of an example B ink constituent was prepared. 
[0046] Moreover, the copper-ion concentration of isolation in the obtained ink constituent 
settled the pigment by the acid treatment by the sulfuric acid, and carried out the fixed quantity 
of the supernatant by the same method as the above-mentioned example A. 
[0047] 

Example B1 C.I. pigment blue 15:3 2.5 % of the weight Ethylene-diamine-tetraacetic acid 
Disodium dihydrate (it is hereafter described as EDTA. Na2, and 2H20) 0.05 % of the weight 
Styrene acrylic-acid copolymer (dispersant) 5 % of the weight (solid content) 
Glycerol 20 % of the weight Maltitol 7 % of the weight 2-pyrrolidone 2 % of the weight 
Triethanolamine 0.9 % of the weight Pure water The copper-ion concentration of isolation in the 
ink constituent of ****** was 3.6 ppm. 

[0048] The same ink constituent as Example B1 was obtained except having made example B- 
2EDTA and Na2.2H20 into 0.1 % of the weight. The copper-ion concentration of isolation in this 
ink constituent was 2.8 ppm. 

[0049] The same ink constituent as Example B1 was obtained except having made example 
B3EDTA and Na2.2H20 into 0.2 % of the weight. The copper-ion concentration of isolation in this 
ink constituent was 2.1 ppm. 

[0050] The same ink constituent as Example B1 was obtained except having added the 
triethylene-glycol monobutyl ether for example B4 ORUFIN E1010 5% of the weight 1% of the 
weight The copper-ion concentration of isolation in this ink constituent was 3.9 ppm. 
[0051] The same ink constituent as Example B1 was obtained except having made EDTA and 
Na2.2H20 into 0.07 % of the weight for example B5 pigment concentration to 3.5% of the weight. 
The copper-ion concentration of isolation in this ink constituent was 4.8 ppm. 
[0052] It is the G.I. pigment green 7 about an example B6 pigment The same ink constituent as 
Example B1 was obtained except having made EDTA and Na2.2H20 into 0.07 % of the weight to 
3.5% of the weight The copper-ion concentration of isolation in this ink constituent was 4.5 ppm. 

[0053] It is the C.I. pigment green 36 about example B7 pigment The same ink constituent as 
Example B1 was obtained except having made EDTA and Na2.2H20 into 0.07 % of the weight to 
3.5% of the weight The copper-ion concentration of isolation in this ink constituent was 4.0 ppm. 

[0054] Example B8 (example of comparison) 

The same ink as Example B1 was obtained except having not added EDTA and Na2.2H20. The 
copper-ion concentration of isolation in this ink constituent was 18.4 ppm. 
[0055] Example B9 (example of comparison) 

The same ink as example B6 was obtained except having not added EDTA and Na2.2H20. The 
copper-ion concentration of isolation in this ink constituent was 20.9 ppm. 
[0056] Performance-evaluation test evaluation B1 of ink: The ink pack for ink jet printer 
MJSOOOC (the SEIKO EPSON incorporated company make) was filled up with the preservation 
stability-test 1 above-mentioned ink constituent and it put into 60-degree C ******, and was 
left for one week. Ink was taken out from the ink pack after neglect, and ink 500cc was filtered 
with the 8-micrometer membrane filter. The following criteria estimated the filterability. 
Evaluation A: Evaluation B whose decrement of the filtration velocity at the time of the end to 
the filtration velocity in early stages of filtration is less than 50%: A filter carries out blinding in 
the middle of evaluation C: whose decrement of the filtration velocity at the time of the end to 
the filtration velocity in early stages of filtration is 50% or more, and 500 cc ink cannot be 
filtered. [0057] Evaluation B~2: The preservation stability-test 2 above-mentioned ink 
constituent was put into the sample bottle, and it was left for one week in 70-degree C ******. 
The following criteria estimated the difference of the viscosity of the ink before and behind 
neglect 

Evaluation A: Viscosity change is less than 0.1 mPa-s. 



Evaluation B: Viscosity change is 0.1 or more mPa-s 0.2 or less mPa-s. 
Evaluation C: Viscosity change is an excess of 0.2 mPa-s. 
The above evaluation result was as being shown in the next table. 
[0058] 
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[Translation done.] 



